Abstract Knowledge about the potential effects of stressful events on smoking cessation is helpful for the design of health interventions. Previous studies on this topic tended to group together adults of all ages and of both genders. We investigate the contribution of marital and employment losses on smoking cessation by gender, specifically among older adults in Europe. We used panel data from waves 4 (2011) and 5 (2013) of the Survey of Health, Ageing and Retirement in Europe for 3345 male and 3115 female smokers at baseline aged 50 and over from 13 countries. The associations between marital and employment losses and smoking cessation were derived from logistic regression models for each gender, controlling for age, educational attainment, diseases incidence and country of residence. Interactions between gender and marital and employment losses were tested. Over the analysed period, 119 smokers became widowed or divorced (1.8 %), 318 became retired (4.9 %) and 100 became unemployed (1.5 %). Becoming widowed or divorced was associated with lower probability of smoking cessation among both men (OR 0.36, 95 % CI 0.14-0.94) and women (OR 0.46, 95 % CI 0.21-0.99). Transitions to unemployment and to retirement were not significantly associated with smoking cessation (OR 0.62, and OR 0.68, respectively). Gender differences in the association between marital and employment losses and smoking cessation were not statistically significant (p value [ 0.05 for all interactions). Health interventions should take into account that male and female older adults affected by marital loss are at risk of continuing smoking.
Introduction
Smoking is the leading risk factor in the burden of disease and mortality in Europe (Lim et al. 2012) , and one of the most important public health issues in Europe. Assessing smoking cessation determinants is important because smoking cessation significantly improves people's health and reduces their mortality risk (Burns 2000; Doll et al. 2004; Taylor et al. 2002) . Prior studies have shown that smoking cessation is consistently associated with demographic characteristics, such as sex and age; and that it is influenced by many factors that are amenable to change, including socio-economic factors, social support and the prevalence of smoking-related diseases (e.g. van den Putte et al. 2005; Broms et al. 2004; Margolis 2013; van Gool et al. 2007) . Given the potential for changing many determinants of smoking cessation and the benefits of smoking cessation, gaining additional knowledge about the determinants of smoking cessation can aid policymakers aiming to improve public health by promoting smoking cessation.
Previous studies on the determinants of smoking cessation mainly focused on the role of socio-economic status, social support or psychosocial determinants in smoking cessation (e.g. Osler and Prescott 1998; Janzon et al. 2005) , and paid less attention to the associations between key life course transitions and smoking cessation. The studies that investigated the role of key life course transitions found that smoking cessation is associated with both marital transitions (Giordano and Lindstrom 2011; Kriegbaum et al. 2011; Lee et al. 2005; Nystedt 2006 ) and employment transitions (Blakely et al. 2014; De Vogli and Santinello 2005; Giordano and Lindstrom 2011; Kriegbaum et al. 2011; Lang et al. 2007 ). These analyses also showed that marital loss and employment loss influence smoking cessation via stress (De Vogli and Santinello 2005; Falba et al. 2005; Johnson and Wu 2002; Thomas et al. 2005) , which usually hinders efforts to quit. However, because most of these studies examined all adult age groups combined, little is known about the associations between key life transitions and smoking cessation among older adults. In analysing the determinants of smoking cessation, and specifically the role of marital and employment transitions, it is essential that older adults are studied separately (Jarvis et al. 2013 ) for a number of reasons. First, although the benefits of smoking cessation are greatest for smokers who quit early in life, quitting later in life is also associated with lower mortality (Doll et al. 2004; Taylor et al. 2002) . Second, older adults are of special concern because they tend to need more health care than younger people, and because the number of older people in Europe is growing. Third, older adults are more likely to quit smoking than younger adults (Osler et al. 1999) , largely because older adults are more likely than younger adults to suffer from various smoking-related diseases, which is regarded as a motivation to quit smoking (Margolis 2013; van Gool et al. 2007 ). Fourth, marital and employment loss, particularly widowhood and retirement, are prevalent at older ages. Fifth, the effects of various stressful events on smoking have been shown to differ over the life course (Grotvedt and Stavem 2005; Jarvis et al. 2013; Umberson et al. 2008; Whitson et al. 2006) .
Although the importance of studying smoking cessation separately for different age groups has been acknowledged in the literature, the existing evidence regarding the importance of marital and employment losses to smoking cessation at older ages is both scarce and mixed. We are aware of only two studies that specifically examined smoking cessation among middle-aged and older adults in relation to marital transitions: one study that focused on female nurses (Lee et al. 2005) , and another that looked at male health professionals (Eng et al. 2005) ; both in the US. These studies found that becoming widowed and remaining unmarried were associated with lower smoking cessation rates among these older women (Lee et al. 2005) , but these transitions were not found to result in significant differences in smoking behaviour among older men (Eng et al. 2005) . Although these studies observed some interesting potential gender differences, the narrowness of the selected group and settings affected the generalisability of the results.
In the literature on the association between employment transitions and smoking cessation, there has been mixed evidence regarding two of the main work-related transitions experienced by older adults: retirement and unemployment. For example, a British study found a positive association between retirement and smoking cessation (Lang et al. 2007 ). However, no such association was found in research conducted in the US (Midanik et al. 1995) or in the Netherlands (Henkens et al. 2008) . Being unemployed was found to be negatively associated with smoking cessation in a study among British adults (Giordano and Lindstrom 2011), but the transition from being employed to being unemployed was not shown to be associated with lower chances of smoking cessation in the samples of older British (Falba et al. 2005) or German adults (Schunck and Rogge 2012) .
Most of the previous studies on this topic did not distinguish between men and women. Yet the masking of gender differences could affect the overall results (Grotvedt and Stavem 2005) . Only a few studies have reported gender-specific results among adults (McKee et al. 2003; Nystedt 2006 ). On the one hand, gender differences were not found in the association between marital disruption and smoking cessation (Nystedt 2006) , or in the association between interpersonal loss and smoking behaviour (McKee et al. 2003) . On the other hand, women were found to be less likely than men to quit smoking after financial or health events (McKee et al. 2003) .
Various mechanisms are likely to affect the smoking cessation chances of men and women differently. Stress levels linked to marital and employment loss may not be the same for men and women, as men tend to report experiencing more work-related stressful events while women tend to report experiencing more interpersonal stressful events (Kendler et al. 2001 ). These gender differences may be due to differences between men and women in terms of their role configurations (Ensminger and Celentano 1990) , and in their strategies for coping with stressful life course circumstances (Kessler and McLeod 1984) . Furthermore, it is also well known that marriage has a more protective effect for men than for women in terms of the adoption of unhealthy behaviours (Schone and Weinick 1998) , adverse health outcomes and even mortality (Lillard and Panis 1996) . Similarly, the health and mortality outcomes of men have been found to deteriorate more than those of women after widowhood (Moon et al. 2011) .
In this study, we seek to add to the existing knowledge on the determinants of smoking cessation by studying the gender-specific associations between marital and employment losses and smoking cessation among older adults (i.e. individuals aged 50 and over) in Europe. We use a longitudinal perspective to examine these transitions over a twoyear period (2011) (2012) (2013) .
We hypothesise that potential stressful transitions in life, such as marital and employment losses, could have different effects on the smoking cessation chances of men and women. We also expect that our results for older adults will differ from the findings of previous research that did not focus on this specific age category.
Materials and methods

Data
We used panel data on smoking behaviour as well as sociodemographic and health-related variables from wave 4 (2011: baseline) and wave 5 (2013: follow-up) of the Survey of Health, Ageing and Retirement in Europe (SHARE) (Börsch-Supan et al. 2005) for individuals aged 50 and over in the 13 countries covered by the two waves: Austria, Belgium, Czech Republic, Denmark, Estonia, France, Germany, Italy, the Netherlands, Slovenia, Spain, Sweden and Switzerland. We have used the most recent SHARE data, which indeed provided larger sample size than any other pair of SHARE waves. In addition, these waves are only two years apart, which implies that the probability that the respondents experienced more than one marital or employment transition is reduced. However, using both waves provided us with a sample size large enough for the purposes of this study. Of the individuals who participated in both waves (n = 50,332, 74.3 % of the individuals at baseline), we selected those who smoked at baseline (20.4 % of the men and 14.1 % of the women). We excluded 110 cases (1.7 %) with missing values in any of the independent variables resulting in a sample of 3345 men and 3115 women.
Dependent variable
The dependent variable of this study is smoking cessation over a two-year period (2011) (2012) (2013) . Depending on the answer at the follow-up in 2013 to the question ''Do you smoke at the present time?'', smokers in 2011 were classified into either ex-smoker (1) or still smoking (0) in 2013.
Independent variables (covariates)
The main covariates in this analysis were marital and employment losses. In addition we have controlled by age, education, incidence of diseases, country of residence and gender (in the combined model).
Marital status originally had six categories. Three categories represented individuals who were in a union: ''married and living together with spouse'', ''married, living separated from spouse'' and ''registered partnership''; while the other three categories represented individuals who were not in a union: ''never married'', ''divorced'' and ''widowed''. From the outcome of the two waves, three different transition categories were created based on the assumption that no more than one transition had occurred over the analysed period: ''stayed in a union'', ''became widowed or divorced'' (from union to either widowed or divorced) and ''not in a union''. We excluded from the analysis cases with transitions in a union due to small sample size (35 cases).
Employment status originally had six categories: ''retired'', ''employed or self-employed (including working for family business)'', ''unemployed and looking for work'', ''permanently sick or disabled'', ''homemaker'' and ''other (rentier, living off of property, student, doing voluntary work)''. We re-categorised employment status to account for the transition between waves into: ''stayed (self-)employed'', ''became retired'' (from (self-)employed), ''stayed retired'', ''from (self-)employed to unemployed'', ''sick, disabled, or other unemployed'' (which contains individuals who were in any of these states or transiting between them), ''stayed homemaker'' and a heterogeneous remaining group of ''others''.
The age at baseline was estimated using the year and the month of birth and the year and the month of the interview, and was included in the models as continuous variable.
Educational attainment was built by SHARE according to the International Standard Classification of Education (ISCED) 1997. Following previous studies (Avendano et al. 2009 ), the seven categories of this variable were reclassified in three categories: lower secondary school or lower (groups 0-2), upper secondary school (group 3) and post-secondary school (groups 4-6).
The detection of a smoking-related disease is one of the main reasons why people quit smoking (Margolis 2013; McKee et al. 2003; van Gool et al. 2007 ). Chronic conditions (hypertension, high cholesterol, diabetes and lung disease) and major smoking-related diseases (heart attack and cancer) were used to control for disease incidence over the analysed period.
Country of residence was included to control for potential heterogeneity in our sample. Apart from economic and cultural differences, which likely affected the occurrence of employment losses, European countries were subject to different tobacco control policies and to potential changes in these policies. These differences may have affected smoking cessation propensities across countries (Lemmens et al. 2008; Schaap et al. 2008) .
Analysis
Multivariate logistic regressions with smoking cessation as the dependent variable and with marital and employment transitions as independent variables were run for men and women; all controlled for age (as a continuous variable). Additional covariates were added one by one (education, disease incidence and country of residence) in models 2-4, respectively (see Supplementary Tables 1, 2) . Model 4, which includes all of the covariates, is the final model presented in the results section. In addition we have run the models for both genders combined (for comparison purposes), adding gender as a control variable. To test if marital and employment losses are differently associated with smoking cessation between men and women we have included the interactions between gender and marital transitions, and between gender and employment transitions.
Results
In our study sample of 6460 smokers (3345 men and 3115 women) aged 50 and over in 2011, 613 men (18.3 %) and 556 women (17.8 %) had quit smoking by 2013. Transitions from marriage were more common among women (70 out of 3115; 2.2 %) than among men (49 out of 3345; 1.5 %). By contrast, men experienced slightly more employment transitions (5.4 % retired and 1.5 % became unemployed) than women (4.5 and 1.6 %, respectively) ( Table 1) .
Significant and positive ORs of quitting smoking by age were observed among both genders (p value \ 0.001) (see Online Supplementary Tables 1, 2) . The expected educational gradient in quitting smoking was not found to be significant although the ORs for the highest educational group were larger than the ORs of the reference category: the lowest educated group (men: OR 1.22, 95 % CI 0.94-1.56; women: OR 1.08, 95 % CI 0.82-1.41). The results for disease incidence indicated that all of the newly diagnosed diseases were positively associated with smoking cessation as compared to not having the disease, but only the incidence of the following diseases was statistically significantly associated with higher smoking cessation ORs: hypertension and heart attack for men and cancer for both men and women. For example, the chances of quitting smoking were twice as high for the individuals with cancer incidence relative to the individuals who did not suffer cancer (OR 1.81, 95 % CI 1.10-2.98, and OR 2.06, 95 % CI 1.22-3.46, for men and women, respectively). Finally, relative to the country with lower share of smokers who stopped by 2013 (Poland for men and Slovenia for women) we found that Italy, the Netherlands, Spain and Sweden had statistically higher ORs of smoking cessation for men, and that Denmark, Germany, Spain and Sweden had higher ORs for women.
The effect of marital losses
Becoming widowed or divorced was negatively associated with smoking cessation compared to remaining in a union for both men (OR 0.36, 95 % CI 0.14-0.94) and women (OR 0.46, 95 % CI 0.21-0.99) ( Table 2 ). The ORs for remaining not in a union were greater but also negatively associated with smoking cessation among men (OR 0.72, 95 % CI 0.57-0.90). This association was not significant among women although the ORs pointed in the same direction than for men (OR 0.82, 95 % CI 0.67-1.00). To further examine whether our non-significant results were observed due to a relatively small sample size we have performed identical analysis but grouping together data from previous SHARE waves (1-2, 2-4, 4-5), which indeed confirmed that gender differences remained insignificant among older adults (see Online Supplementary Table 3 ).
The effect of employment losses
The transitions from employed to unemployed or retirement were not statistically significantly associated with smoking cessation for any of the two genders, although the ORs were above 1. Remaining unemployed (category ''sick disabled or other unemployed'') was significantly associated with lower ORs among men (OR 0.58, 95 % CI 0.68-0.90) but not among women (OR 1.05, 95 % CI 0.68-1.63). Stayed retired had a significant negative association with smoking cessation among both men (OR 0.72, 95 % CI 0.53-0.98) and women (OR 0.73, 95 % CI Ageing (2017) 14:189-198 193 0.53-1.00) as compared to those individuals who remained employed throughout the analysed period. All other categories of the variable employment transitions were not significant, and only those for the categories ''Sick/disabled or other unemployed'' and ''others'' were (slightly) above 1 among women. Again these insignificant effects seem not to be the result of the sample size (see Online Supplementary Table 3 ).
The effect of gender
The association between gender and smoking cessation was not statistically significant (OR 1.08, 95 % CI 0.94-1.24) ( Table 3) . The results of the interaction terms were not statistically significant at 95 % confidence level, but the interaction between gender and the category ''Sick/disabled or other unemployed'' was statistically significant at 90 % confidence level (OR 1.80, 95 % CI 0.99-3.27), suggesting women from this category have higher risks of smoking cessation, as compared to men.
Discussion
Summary of results
Our analysis of a sample of European adults aged 50 and over indicated that marital and employment losses had different associations with smoking cessation. Over a twoyear follow-up period, our results showed that transitions from being married to being divorced or widowed were significantly associated with lower chances of quitting smoking. Our findings further indicated that transitions to being unemployed or retired were not significantly associated with smoking cessation. We observed no statistically significant differences in these associations between men and women.
Comparison of results
Marital losses
Previous studies on the effects of marital transitions on smoking cessation specifically among older adults are scarce. Because age seems to be an essential factor when examining the effects of marital losses on smoking cessation (Grotvedt and Stavem 2005; Jarvis et al. 2013; Umberson et al. 2008; Whitson et al. 2006) we first compare our results with the findings of studies that analysed similar age groups. We found a negative association between becoming widowed or divorced and smoking cessation in both men and women aged 50 and over. Our results for women seem to be in line with those of a previous study conducted among middle-aged and older women in the USA (Lee et al. 2005) , which might indicate that our findings for women may be generalizable for high-income countries. However, our results for men seem to contradict the findings of a US study that showed that changes in smoking behaviour were non-significant in a sample of middle-aged and older US male health professionals (Eng et al. 2005) . These different results could be explained by the different All of the models are controlled by age, education, disease incidence, and country of residence. The results of the covariates are presented in Online Supplementary Tables 1 and 2 ''ref.
'' indicates reference categories
The values that are significantly different from 1 (at a 95 % confidence interval) are in bold outcome measures of the two studies: i.e. changes in smoking behaviour versus smoking cessation.
Comparing our results to previous findings for adult populations (Nystedt 2006) , the negative association between marital loss and smoking cessation is consistent and seems to persist throughout the adult life course. Our finding of a non-significant gender difference in this association is also consistent with those of previous research that investigated the association between marital transitions and smoking cessation (Nystedt 2006) or the association between interpersonal loss (including death of the spouse) and smoking cessation (McKee et al. 2003) at adult ages.
Employment losses
In terms of employment losses, the non-significant differences in smoking cessation we observed between individuals who did or did not become unemployed are similar to those found in an earlier study on the effects of involuntary job loss on smoking cessation among older workers (Falba et al. 2005) . Likewise, insignificant results were found in a sample of adult Germans (Schunck and Rogge 2012) .
Previous studies that looked at the effects of the transition to retirement on smoking cessation, reported mixed results: one UK study reported a positive effect (Lang et al. 2007 ) while another, from the USA, found no significant effect (Midanik et al. 1995) . Our finding of a non-significant association between entering retirement and smoking cessation among both men and women, which was derived from a large European sample, shows that the association is predominantly not significant.
Our finding that gender differences in terms of employment transitions were non-significant cannot be compared to the results of previous studies, because of the absence of gender-specific studies. It should be noted that although we do not see an effect of gender at 95 % confidence level, for ''sick/dis or other unemployed'' we do The values that are significantly different from 1 (at a 95 % confidence interval) are in bold Eur J Ageing (2017) 14:189-198 195 find an effect of gender at 90 % confidence level. This observation is important because previous studies that did not examine gender differences found that unemployed adults had lower chances of smoking cessation than employed adults (De Vogli and Santinello 2005; Giordano and Lindstrom 2011; Kriegbaum et al. 2011 ). It appears that these results were largely driven by men. The above example indicates that gender-specific analysis can be essential for understanding the mechanisms that underlie the aggregated results of some employment transitions.
Explanation of results
Marital losses seem to have had important effects on smoking cessation for both men and women, and at all adult ages. At older ages the effects of marital losses were larger and more robust than the effects of employment losses. This finding suggests that among both men and women the lack of a spouse was a greater handicap for smoking cessation than the lack of employment. Our results also showed that the associations between marital and employment losses and smoking cessation did not differ by gender. Therefore, the hypothesised underlying mechanisms of gender differences mentioned in the introduction (stress arising from different types of events combined with differences in coping mechanisms, and marriage having stronger protective effects on unhealthy behaviours among men than among women) were not sufficiently strong among older adults to have resulted in gender differences in smoking cessation. This finding seems to be in line with a previous result showing that gender differences in the protective effect of marriage for mortality did not exist at old ages (Manzoli et al. 2007 ). Thus, some mechanisms related to gender differences at all adult ages do not seem to apply at older ages.
The observation that our results are more in line with previous results for adult ages is quite unexpected. Previous research reported that smoking cessation rates were higher among older than younger adults (Jarvis et al. 2013) . Similarly, we found that the variable age was positively associated with smoking cessation (Table 3) . However, our results also showed that marital and employment losses had similar influences on smoking cessation, regardless of the age group analysed. It may be the case that that the effects on quitting smoking of the stress that accompanied these transitions were similar across individuals of all adult ages.
Evaluation of data and methods
In this study we used European data for 13 countries to examine potential determinants of smoking cessation among older adults. So far, relatively little research has been carried out on the topic of smoking cessation among older workers and retirees, and to our knowledge this is the first study that has examined this issue for the European context as a whole.
Our study has some limitations. First, we were not able to establish causality between transitions in marital or employment status and smoking cessation. However, it is highly probable that marital and employment losses have an impact on smoking cessation via psychosocial stress (De Vogli and Santinello 2005; Falba et al. 2005; Johnson and Wu 2002; McKee et al. 2003) , and it seems unlikely that these effects go in the opposite direction. Second, we used data from two periods of time (2011 and 2013) , assuming that no more than one transition had occurred in terms of marriage and employment. Although several marital and employment transitions may have occurred, it is unlikely that individuals would have experienced multiple marriage and employment transitions within the relatively short two-year period. Third, our results may be influenced by other, stressful, events in life with an effect on smoking cessation. However, because we selected a relatively short period of time between the waves, the chances of this are lower compared to a longer period of time between the waves. Finally, due to data limitations we could not control for other factors that have been shown to contribute to smoking cessation, such as the presence of smokers in the household (Chandola et al. 2004) , the number of cigarettes smoked per day and the onset of smoking behaviour (Broms et al. 2004 ). Because our results for marital and employment transitions changed only a little when we included variables that are known to be strongly associated with smoking cessation (i.e. the incidence of various diseases), we expect that our results will be proven to be robust when other, less important variables are included.
Conclusion
In conclusion, our results indicate that in high-income countries the loss of a spouse has clear negative effects on smoking cessation not only at adult ages, but also specifically among adults aged 50 and over. Negative effects of transitions to unemployment or retirement on smoking cessation could not be demonstrated; a finding that is partly in line with the results at all adult ages. The absence of statistically significant gender differences in the observed associations for marital and employment losses seems to indicate that among adults aged 50 and over, the hypothesised underlying mechanisms differ little by gender. Health interventions should take into account the finding that the groups with lower chances of quitting smoking are affected by marital losses, irrespective of gender.
